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New photo-electromagnetic disc consists of the following layers. 
The first layer consists of metal thin film with hexagonal dense 
lattice structure of Ti. etc. formed on transparent substrate. The 
r.econd iayer consists of photo electromagnetic recording medium 
formed on the first iiycr. The third layer consists of Co. The fourth 
layer consists of a reflection film. 

The thickness of the metal thin film is hexagonal dense lattice 
structure of Ti, etc. of the first layer is 100-200 Angstroms. The 
thickness of the photo electromagnetic recording medium of the 
second layer is 100-SOO angstroms. 

USE/ADVANTAGE — - Photo-electromagnetic disc record*^- 
reproduces and ery.ses information on magnetic thin film by use of 
laser beam, and gives uniform vertical magnetic film with good 
reproducibility and improves the reproduction characteristic by 
increasing an apparentJCerr angle of rotation. (3pp Dwg.No.1/1) 
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SPECIFICATIONS /281 * 

1 . Name of invention 
Photo-electro magnetic disk 

2. Claim 

(1) Photo-electro magnetic disk comprised of a first layer 
consisting of a metallic thin film with hexagonal dense lattice 
structure of Ti, etc. formed on a transparent substrate, second 
layer consisting of a photo electromagnetic recording medium formed 
on the first layer, third layer consisting of Co, and fourth layer 
consisting of a reflection film, 

(2) In claim 1, the thickness of the first layer is 100 A - 200 A. 

(3) In Claim 1, the thickness of the second layer -is 100 A ~ 800 
A. 

(4) In Claim 1, the thickness of the third layer is 100 A - 300 A. 

3. Detailed explanation of this invention 
[ Industrial field] 

This invention pertains to a photo-electro magnetic disk which 
records/playback/erase data recorded on a magnetic thin film using 
a laser beam. 
[Conventional technology] 

The technology of photo-electro magnetic disk which optically 
records/playback/erase data recorded on a magnetic thin film having 
a magnetically tolerant axis is available for accommodating high 
density and capacity recording (refer to Patent No. 54-121719). An 



* Numbers in the margin indicate pagination in the foreign text. 
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amorphous magnetic thin film produced by combining a rare earth 
element and iron element is an example of the photomagnetic 
recording medium. 

[Problems to be solved by this invention] 

The conventional photomagnetic recording medium directly 
formed over a substrate cannot provide sufficient vertical 
orientation for arranging the magnetization vertically directed 
from the film, surface. Therefore, uniform vertically magnetized 
films are hard to produce using the conventional technique. Since 
magnetically recorded data is played back by utilizing one-effect 
of the magnetic force, the photomagnetic recording medium having 7282 
this type of insufficient vertical orientation cannot provide 
satisfactory playback sensitivity, and therefore, the produced C/N 
becomes also insufficient. 

This invention solves these problems by providing a method 
that can produce vertically magnetized uniform films with excellent 
reproducibility, so that the device productivity can be increased. 
[Method to solve the problem] . , ^ 

This invention solves the problems described above by 
providing a photo-electro magnetic disk consisting of the following 
layers. The first layer consists of a metallic thin film with 
heptagonal dense lattice structure of Ti, etc. formed on a 
transparent substrate- The second layer consists of photo 
electromagnetic recording medium formed on the first layer. The 
third layer consists of Co. The fourth layer consists of a 
reflection film. 
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[Operation] 

By creating a metallic thin film with hexagonal dense lattice 
structure of Ti, etc. formed on a transparent substrate, and 
forming a photomagnetic recording medium over the metallic thin 
film, the Ti layer plays the base layer role and increases iae^aae 
the vertical ani sotropic characteristic of the recording medium. 
The thickness of the Ti layer film is within a range of 100 ~ 200 
A for allowing sufficient light when data is recorded/played back 
with laser beam irradiation from the substrate side. 

With the photomagnetic disk configured as described above, the 
thickness of the second layer is 100 A ~ 800 A, and the third layer 
is 100 A ~ 300 A. By limiting the thickness of the layers to those 
ranges, the polarization plane of the partial laser beam irradiated 
from the substrate side and penetrates through the Ti layer is 
rotated and reflected by the mono-effect of magnetic force on the 
surface of the medium. Also, the polarization plane of the partial 
laser beam penetrated the medium is rotated and reflected by the 
mono-effect of magnetic force on the surface of Co layer, and again 
enters through the medium layer and Ti layer to return to the 
substrate side. Therefore, the reflection light receives twice as 
much of faraday effect of the medium. Moreover, most of the light 
entering the Co layer is reflected on the surface of the reflection 
film, and receives twice as much faraday effect from the Co layer 
and medium layer. As a result, the apparent rotational angle of 
the light reflected into the substrate _side becomes greater, 
thereby the data playback sensitivity can be improved. 



[ Operational example ] 

The following explains the operational example of this 
invention. The figure shows the diagram of a photomagnetic disk 
based on this invention. To produce the disk, a 150 A thick Ti 
layer was spattered on a 1 . 2 mm thick boro-silicated glass, over 
which a 500 A thick GdTbFe layer was spattered; after a 200 A thick 
Co layer was formed on the GdTbFe layer, a 2000 A thick Au 
reflection film was formed. 

When the magnetic characteristic of the entire surface of the 
disk was measured using a VSM device, the film was vertically 
magnetized having an excellent uniform angular-formation 
characteristic. 

When a recording/playback test was performed on the 
photomagnetic disk described above, the C/N was improved for 4 dB 
compared with that of GdTbFe (the result was C/N = 53 dB) . 

According to the testing, when the Ti film thickness was 100 
A or less, the film could not be made into uniform thickness, and 
the produced film could not provide the-- benefit of base film for 
the medium. When the thickness of the film exceeded 200 A, on the 
other hand, a laser beam could not sufficiently penetrate the film, 
which could lead to a lowered C/N. 

Based on the results of the recording/playback test, when the 
thickness of the medium layer film is not within a range of 100 A 
- 200 A, or when the thickness of the Co layer is not within a 
range of 100 A ~ 800 A, the effectiveness of this invention cannot 
be produced. Therefore, the thickness of the medium layer film and 



Co layer film roust be made within the specified ranges. 

Examples of materials for forming a reflection film are Au, 
Ag, Cu, Ft, Al, etc. 
[Effectiveness of this invention] 

As described above, this invention provides a photo-electro 
magnetic disk composed of a first layer consisting of a metallic 
thin film with heptagonal dense lattice structure of Ti formed on 
a transparent substrate, second layer consisting of photo 
electromagnetic recording medium formed on the first layer, third 
layer consists of Co, and fourth layer consisting of a reflection 
film. With a disk configured in this manner, the. vertical 
orientation of the recording medium can be improved so that 
uniformly vertically magnetized films can be much easily produced 
with improved reproducibility. Also, by increasing the apparent 
rotational angle, the data playback sensitivity can be improved. 
Simple explanation of the figure: 

The figure shows the cross-sectional diagram of a 
photomagnetic disk produced by spattering a Ti layer, GdTbFe layer, 
Co layer, and Au reflection film on a boro-silicated glass. 




CoW b) 
G4 Th Fc« c) 

Ti AI d) 



Key: a) Au film; b) Co film; 
c) GdTbFe film; d) Ti film; e) 
Boro-silicated glass. 
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